from anatomical, mechanical, or digestive abnormalities. These can be congenital or acquired and can be affected by diet, stress, lifestyle, activity level, body mechanics, and trauma. Dysfunction can result in diarrhea, constipation, and pain. Dysfunction often occurs at the "outlet" of the digestive tract, the rectum and anus. This dysfunction can be caused by impairments involving the anal sphincters and the pelvic fl oor, which regulate the expulsion of stool.
The anal canal, and thus the expulsion of stool, is intricately related to the pelvic fl oor. Within the anal canal are 2 sphincters. The internal anal sphincter is a smooth muscle and not under voluntary control. It provides 80% of the resting tone within the anal canal and helps keep the anal canal closed. The external anal sphincter surrounds the distal end of the anal canal. 1 , 2 As a skeletal muscle, it is under our control and we can tighten and relax the sphincter along with the pelvic fl oor muscles. The anal canal attaches to the perineal body anteriorly and the coccyx, via the anococcygeal ligament, posteriorly.
The "pelvic fl oor" consists of muscles, fascia, and ligaments that support the visceral organs. 3 The fascia, primarily the arcus tendinous fascia pelvis, and the endopelvic fascia, support and protect against injury and overstretching. The cardinal and uterosacral ligaments provide support to the uterus and vagina. 3 The pelvic fl oor muscles include the levator ani, coccygeus, and the puborectalis. 1 , 2 The levator ani consists of the pubococcygeus and iliococcygeus. The puborectalis has been considered to be part of the levator ani group, more specifi cally part of the pubococcygeus muscle. 3 However, new imaging is suggesting that it is actually a separate muscle. 4 The pubococcygeus and puborectalis muscles originate on either side of midline of the pubic bone, traveling posteriorly, medially and inferiorly to meet up with their counterparts from the other side behind the rectum and anus, creating a sling-type mechanism. This sling around the recto-anal junction exerts an anterior pull, creating a bend or angle at the juncture of the rectum and anus, called the anorectal angle. 1 This angle helps prevent stool from spontaneously moving into the anal canal. The iliococcygeus originates from further divided into slow transit constipation and pelvic outlet dysfunction. 7 Slow transit constipation, as the name implies, is slow transit or movement of the intestinal contents through the digestive tract. Pelvic outlet dysfunction, as the name implies, is a disturbance at the outlet that impairs the passage of stool.
Mechanical types of outlet dysfunction can include a rectocele and rectal prolapse. A rectocele occurs from weakening of the posterior wall of the vagina that allows the rectum to bulge into the vagina. 1 A rectal prolapse occurs when the rectum bulges down through the anal canal. People with a rectocele or rectal prolapse may also have a cystocele, enterocele, and/or a uterine or vaginal vault prolapse, when the bladder, small intestine, uterus or top of the vagina fall and bulge against a weakened vaginal wall. These prolapses can be repaired surgically (see Appendices A and B ). Surgical repair eliminates the mechanical dysfunction but does not correct muscle dysfunction.
The most common specifi c form of pelvic fl oor dysfunction is pelvic fl oor dyssynergia, or anismus, 7 which accounts for up to 50% of cases of outlet dysfunction constipation. 6 Pelvic fl oor dyssynergia is the lack of relaxation or even tightening of the levator ani, puborectalis, and external anal sphincter during attempted defecation. This closes the anorectal angle and prevents the passage of stool. This is often referred to as a paradoxical contraction of the puborectalis. 1 , 6 , 7 This usually results in straining as the individual attempts to push past this blockage. If the person is unable to expel the stool, it remains in the colon. The longer the stool is present in the colon, the fi rmer it becomes as more fl uid is removed. It may even break down into pellets. This type of stool is more diffi cult to expel. Rectal sensation may be altered with prolonged dysfunction. The perception of rectal fullness may be decreased, requiring a greater stool volume to stimulate defecation. 1 , 7 The lack of relaxation and the frequent straining may result in a loss of coordination between the abdominal and pelvic muscles. 10 Evaluation of constipation begins with the ruling out of secondary causes via laboratory tests and investigative procedures such as an abdominal ultrasound and colonoscopy. 7 , 11 , 12 If no secondary cause is identifi ed, further testing can be done, such as a colonic transit time test and pelvic fl oor assessment. A colonic transit time test tracks how long it takes for radiopaque markers to pass through the digestive tract. 1 , 12 The pelvic fl oor assessment includes manual assessment and may include any of the following: defecography, electromyography (EMG), anorectal manometry, and a balloon expulsion test. 1 , 6 , 7 (See Appendix C .)
The purpose of this case study is to describe the physical therapy management of a client presenting the arcus tendineus levator ani, a thickened portion of the obturator internus fascia, traveling horizontally to meet up with its counterpart at midline and forming a shelf along the posterior region of the pelvis. 5 The coccygeus muscle extends from the ischial spine of the pelvis to the coccyx. The perineal body is a musculartendinous structure in the midline of the perineum between the anus and the vagina, which provides a central point of fi xation for many of the pelvic fl oor muscles.
The process of expelling stool begins with the movement of feces into the rectum via peristalsis, which often occurs after a meal. Although the rectum is relatively insensate, it does respond to distention. 1 This distension causes a sense of urge to defecate and results in relaxation of the internal anal sphincter, allowing the stool to descend. 1 The external anal sphincter contracts to prevent leakage of stool until the individual determines it is appropriate to defecate. When having a bowel movement, the external anal sphincter and pelvic fl oor muscles relax, opening the anorectal angle. 1 , 6 Sitting forward with a hip angle greater than 90 ° also helps increase the anorectal angle, allowing the stool to pass through. 1 Normally, only a relatively small increase in intraabdominal pressure is needed to initiate the bowel movement. The abdominal muscles coordinate with the pelvic fl oor muscles to expel the stool. The abdomen should bulge out and sideways when bearing down and this should occur as the sphincter complex relaxes. 1 Normal stool is the size, shape, and consistency of a ripe banana. Bowel movements can occur as frequently as 3 times a day or as infrequently as 3 times a week. There should be no leakage and no sense of bloating or pain, and the rectum should empty completely. 1 , 6 When an individual has infrequent or diffi cult defecation, he or she is diagnosed with constipation. Constipation is a common complaint that affects up to 30% of the population at any given time. 6 -8 Constipation is defi ned by the presence of 2 or more of the following symptoms that have been present for at least 3 months in a 12-month period, without the use of laxatives: straining at defecation at least 25% of the time, lumpy and/or hard stools at least 25% of the time, need for manual maneuvers to facilitate more than 25% of bowel movements, sensation of incomplete evacuation at least 25% of the time, and no more than 2 evacuations per week. 9 Constipation can be considered primary or secondary. 7 Secondary constipation has a specifi c cause such as a poor fi ber diet, intestinal neoplasm, drugs or a disease process such as hypothyroidism, or diabetes mellitus. It is considered primary, also called idiopathic or functional, if no other cause or specifi c disease is identifi ed. Idiopathic constipation can be with the primary symptom of outlet dysfunction constipation with concomitant pelvic pain, dyspareunia, low back pain, anxiety, and other medical conditions.
CASE DESCRIPTION History
This client was a 48-year-old Caucasian woman. She was married and had 2 children and 3 grandchildren. Her younger child was 11 years old. Her son was home schooled and had anxiety problems. She was an early childhood educator and infant development specialist. She and her husband ran a daycare out of their home. She had mainly been involved behind the scenes the last few years because of her problems. The client stated that she thought her problems, which primarily consisted of constipation and pain, started with the birth of her youngest child. He was delivered with vacuum extraction. The symptoms had continued and gradually progressed. Her medical history was signifi cant for numerous abdominal and pelvic organ surgeries. In May of 2003, she was diagnosed with a rectocele and cystocele. She underwent laparoscopy, lysis of adhesions, laparoscopically assisted vaginal hysterectomy with bilateral salpingooopherectomy, anterior and posterior vaginal colporrhaphy, vulvar biopsy, and a suburethral sling using transvaginal taping (TVT). Although her uterus was well supported, she had requested the hysterectomy due to a history of breast cancer. A year later, she was diagnosed with an enterocele and vaginal vault prolapse. In October of 2004 she underwent a transabdominal lateral rectoplexy and a sacral colpopexy. A fl exible sigmoidoscopy, anorectal EMG, and defecography in August of 2005 revealed a mild paradoxical contraction of the puborectalis and a small, partially emptying rectocele. She had normal rectal and vaginal fi xation and no enterocele at that time. Other pertinent medical history was signifi cant for breast cancer with mastectomy, childhood bladder problems, migraines, asthma, hypertension, and irritable bowel syndrome (IBS). Psychological history was signifi cant for anxiety disorder, depression, and sexual abuse. She did smoke.
Mechanical causes of constipation were ruled out by her colorectal surgeon with the testing and procedures as described previously. This client was referred to physical therapy with the diagnosis of obstructed defecation. She was referred for biofeedback training and was seen for 4 visits between August 14, 2006, and December 20, 2006 . She had numerous medical and transportation issues and did not attend on the weekly basis that was recommended. Therapy at that time consisted almost exclusively of biofeedback training. She was seen again for 1 visit in June 2007 for issuance of a home biofeedback unit. She did not return for follow-up after that visit. The client was again referred to physical therapy in May 2009. Her complaints included lower abdominal pain, both menstrual-type cramping and sharp, "nerve like" pain shooting up through the pubic area. She stated that this pain was present 80% of the time and, when not taking pain medications, rated up to a 7 to 8 on an analog 10-point scale. She stated that it was hard to differentiate pain from a normal urge to have a bowel movement. She reported having a bowel movement most days but with the use of an enema and generally requiring 2 to 3 hours in the bathroom. She also reported some diffi culty emptying her bladder but denied urinary leakage. She reported that orgasm was painful and penetration and thrusting during sexual intercourse was irritating. She reported low back pain after standing 30 seconds, located across the dimples in her low back. Walking decreased this pain. She limited her diet mostly to diet and energy drinks except sometimes dinner, in an attempt to decrease pain and diffi culty with bowel movements. During her evaluation and frequently over the course of her therapy, the client expressed concern that her physician was weaning her off her pain medicines and she was afraid that it was progressing too quickly.
SYSTEMS REVIEW
The client's history, symptoms, and situation were complex. Her assessment actually required 2 full 1-hour sessions. The fi rst session was directed at obtaining her medical, physical, and psychosocial history, diet, and review of her symptoms. Physical examination was completed on her second visit.
A musculoskeletal examination was completed to rule out any orthopedic cause of her pain. Active trunk range of motion was assessed in a standing position and was normal. 13 Passive lower extremity range of motion was within normal range 13 though mildly stiff and guarded with the client reporting a "pulling" sensation. She reported low back pain with bilateral hip fl exion in supine and pain in the right lower abdomen with extreme hip fl exion on the right. Lower extremity strength was tested per Daniels and Worthingham 13 and was graded normal except for left hip external rotation, which was graded 4 + /5. Abdominal strength, in particular the Transverse Abdominus, was assessed per Sahrmann. 14 This client demonstrated the ability to hold neutral spine with transverse abdominus with supine-supported leg slides but not with more advanced exercises, such as unsupported leg slides. Per Sahrmann, her abdominal strength was graded at 2/5. Her standing posture was symmetrical and unremarkable. Palpation of abdominal and hip muscles was completed to check for trigger points and referred pain. There was no pain. She was able to complete 4 quick contractions in a 10-second time period. Her PERFECT score would be 5:10:X:4. Internal palpation of the pelvic fl oor muscles revealed discomfort locally throughout the levator ani and obturator internus muscles as well as an aching pain referred to the right lower abdomen. A grade 1 anterior wall prolapse, as measured per Laycock and Haslam, 1 was palpated with the patient bearing down in a supine position.
As her primary functional problem was constipation, a brief rectal examination was completed but was limited by pain. She had a large anal opening that was tender throughout, most particularly to left and back (3-6 o'clock). Manual muscle test rectally revealed grade 4 strength 1 of the external anal sphincter with poor relaxation noted. This was a superfi cial assessment as the client could not tolerate more digital insertion. Therefore, this muscle grade was assumed to be the external anal sphincter strength rather than the puborectalis.
A biofeedback examination was completed to more specifi cally assess the control of the external anal sphincter and puborectalis and in preparation for relaxation training. Biofeedback readings showed resting tone at 2.23 μV ± 0.6 μV at rest with no observed spikes that would indicate possible muscle spasms. During active contraction, she achieved an average amplitude of 31 μV within 1 second and decruitment in 3 to 7 seconds. Upon instruction to bear down with a Valsalva maneuver, a paradoxical contraction of the puborectalis was observed with an increase in amplitude to 8.14 μV , or a net increase in amplitude of 5.58 μV . An increase in amplitude indicates an increase in muscle activity rather than the expected decrease with this maneuver.
The client was given the Pelvic Floor Distress Inventory Short Form 20, the Pelvic Floor Impact Questionnaire Short Form 7 (PFIQ SF 7), and the Pain Disability Index. These measures have been shown to have good reliability and validity. 17 , 18 The Pelvic Floor Distress Inventory Short Form 20 measures the degree that bowel, bladder, and prolapse symptoms impact the person. The PFIQ measures the effect these symptoms have on daily life and well-being. The Pain Disability Index measures the impact of pain on various aspects of the person's life. This client expressed problems with bladder, bowel, prolapse, and pain, so these measures were expected to address all of her complaints. Improvements were expected in pain levels, bladder and bowel function, activity levels, and emotional health, and comparison of these measures pre-and posttreatment was expected to refl ect these improvements. Unfortunately, she repeatedly failed to return these forms, although they were reissued twice.
Recommendations for further medical testing were not deemed necessary. She had already had a tenderness reported over the abdominals except over the iliac crests, right side more so than left side. There was extreme tenderness over the pubic symphysis and she stated that was the location of the sharp, shooting pains. There was mild tenderness over gluteal and low back muscles.
Neuromuscular examination showed normal muscle tone in the lower extremities, per the modifi ed Ashworth scale, 15 and intact light touch sensation in the lower extremities and sacral dermatomes. 1 , 2 Incoordination was observed in the pelvic fl oor muscles. When instructed to bear down, her perineum was observed to tighten and her abdomen pulled in, the opposite motions expected. When instructed to contract and relax quickly and repeatedly, she was observed to have incomplete relaxation between contractions. Balance was tested via single-leg stance. She was able to stand for 7 to 8 seconds on either leg with no Trendelenburg position, good stability, and no report of pain. Normal single leg stance time for a person this client's age is 40.4 seconds. 16 Integumentary examination was done to assess for scars, skin irritation, or other problems. Blisters were noted over both ischial tuberosities, more acute on the left side than the right side. She stated that these were from sitting on the toilet. There was a vertical scar in the lower abdomen that was nonpainful and nonadhered but somewhat hypertrophied distally.
She also reported anticipating pain when this distal area was palpated. There was no edema noted in the lower extremities.
A specifi c cardiopulmonary examination was not completed. She presented with no dizziness or other acute cardiac symptoms. She presented with no dyspnea, although she did carry an inhaler. Her history of relative inactivity did indicate general deconditioning.
TESTS AND MEASURES
Pelvic fl oor examination was completed using the PERFECT system, as per Laycock and Haslam, 1 which was indicated because of her multiple system complaints, including bowel, bladder, sexual dysfunction, and pain. Perineal skin was observed to be intact and there was no tenderness to palpation along the bulbocavernosus and ischiocavernosus muscles. External vaginal assessment showed a visible lift when asked to contract the pelvic fl oor muscle, indicating at least a grade 3 strength. 1 There was no descent and poor coordination when asked to bear down, indicating poor relaxation. Internal vaginal assessment revealed a grade 5 strength 1 with a 10-second hold, partial relaxation, and hypertrophied muscles. The number of repetitions she could complete at this level was not assessed for fear of increasing tension and sharp, specifi c, and aggravated by movement. 21 This client experienced this type of pain in her low back and along her symphysis pubis. Visceral symptoms are deep, vague, poorly localized and do not change much with movement. 21 This client experienced this type of pain in her lower abdomen.
This client presented with the functional limitations of constipation requiring nearly daily enemas, urinary retention requiring double void techniques, impaired ability to stand and walk due to pain, restricted diet, and impaired tolerance for vaginal penetration. She presented with participation limitations of an impaired ability to perform household and work activities due to pain as well as the extended period of time she was in the bathroom every day, decreased tolerance for activity due to pain, decreased sexual activity, strained marital relations, and decreased ability to be involved in her child's activities.
This client's prognosis for decreasing the constipation and dependence on enemas was considered good with prolonged and consistent therapy. She was not expected to respond quickly as there was a signifi cant affective component and other medical conditions. Weekly visits were planned with several months of therapy anticipated. The client's goal was stated as "to get as well and back into the physical condition overall as I can with as little time in the bathroom and as much bowel control as possible." Long-term goals, or outcomes, set at the time of the initial evaluation were as follows: 1 . The client will have bowel movements without the use of enemas. 2. The client will report manageable pain, rated no more than 3/10. 3 . The client will report resuming pain-free sexual activity. 4 . The client will report being able to perform normal daily, household, and work activities with an improvement in the PFIQ score by 50%.
Short-term goals expected to be met within 4 weeks were as follows: 1 . The client will report sitting in the bathroom for no more than 30 minutes to have a bowel movement. 2 . The client will report having a bowel movement without using an enema at least 2 times a week. 3 . The client will report pain no more than 6/10 on average. 4 . The client will demonstrate an independent home program for lower extremity stretching. 5 . The client will demonstrate correct activation of the transverse abdominus with supine alternate hip fl exion.
colonoscopy, defecography, and anorectal sEMG. She also had a lumbar x-ray to rule out lumbar dysfunction as a source of her pain. The x-ray, done in April 2009, revealed no acute fi ndings and no significant change from a prior study.
EVALUATION/DIAGNOSIS
Based on the history, testing, and examination as previously reported, it was determined that the client had a condition of an overactive pelvic fl oor with the primary symptom of obstructive defecation, but also deconditioning, and pain located in the low back, symphysis pubis, right lower abdomen, and pelvic fl oor. Impairments included the pain, impaired voluntary, and involuntary relaxation of the pelvic fl oor muscles impaired coordination of the pelvic fl oor muscles, and muscle dysfunction in the trunk, pelvis, and lower extremities. The Severity, Irritability, Nature, Stability and Stage (SINSS) model was used to classify this client's pain. 19 The severity (S) of the pain, which was rated up to 7 to 8 on a 10-point visual scale without pain medications but minimal with pain medications, was classifi ed as moderate. The irritability (I) of the pain was classifi ed as mild. Her back pain was aggravated easily with activity, but her pelvic pain was stable. The nature (N) of her pain was classifi ed as mechanical at the symphysis pubis as she had sharp, localized pain at that site. She also possibly experienced ischemic pain within the pelvis due to prolonged pelvic fl oor muscle tension. A signifi cant portion of her pain was considered central, both affective and psychological. 20 The stability (S) of her pain was rated as good as it did not change signifi cantly day to day. The stage (S) of her pain was classifi ed as chronic as she had been experiencing it for years.
Central pain 20 is the perception of pain resulting from altered central nervous system processing that occurs with prolonged stimulation of pain receptors. Even if that stimulation is removed, the metabolic, biochemical, and electrophysiologic changes that have occurred in the nervous system continue the perception of pain. Central pain can also be categorized as affective or psychiatric. 20 Affective pain is associated with physical or psychological trauma. Feelings or emotions alter the perception of the pain, intensifying it. 20 Psychiatric pain is pain that is accentuated because of a known psychiatric disorder, such as anxiety. 20 The centralized and affective components of her pain were revealed by her frequent expressions of frustration at her situation and experiences with numerous doctors, fear of decreasing pain medications, and her use of an enema in anticipation of not having a bowel movement.
This client had symptoms of pain of both somatic and visceral origin. Somatic symptoms are generally She was also instructed to attempt defecation at the same time every day. She was advised to sit with a neutral spine and fl exion at the hips during toileting to open the anorectal angle. She was instructed to visualize the anal canal opening as she was bearing down gently and to breathe as she was bearing down.
To further improve defecation, she was given specifi c exercises to promote muscle relaxation to assist with stool expulsion. She was educated in perineal bulging, an exercise to promote relaxation of the pelvic fl oor through visualization or even eccentrically contracting the pelvic fl oor muscles. During this exercise, she was told to place a fi nger over the perineal body and practice "bulging" the perineal body down against the fi nger. She was encouraged to visualize her tailbone uncurling away from her body at the same time. She was also prescribed the "pelvic drop" exercise. 22 For this exercise, she was told to visualize allowing the pelvic fl oor to "drop" through the pelvic outlet and to repeat this 100 times per day. She was also educated in general relaxation and stress management techniques, including daily, light aerobic exercise via walking or swimming, at least 5-minute daily sessions of diaphragmatic breathing, yoga via a class or video, and general visualization 22 (see Table ) .
As the client achieved these goals, they were upgraded to even less time in the bathroom, less use of enemas, less pain, and more advanced transverse abdominus exercises. Short-term goals were also added to include results of biofeedback. These goals were as follows: 1 . The client will achieve decruitment within 2 seconds of release of contraction. 2. The client will reach an amplitude with Valsalva of no more than 6 μV or a 2 μV change from baseline.
INTERVENTIONS
Education and behavioral recommendations were provided throughout the duration of her physical therapy. This client had signifi cantly altered bowel mechanics and pelvic muscle function. She received extensive and repeated education to explain the nature of these problems, intervention options and rationale, and recommendations on behavior changes ( Table ) . Specifi cally, she was instructed to have something to eat or drink to stimulate peristalsis and to walk around her home for a few minutes before going into the bathroom to have a bowel movement. transverse abdominus contraction. These stretches and exercises were initiated in her fi rst 2 sessions and reinforced at each session. She admitted to doing them sporadically and we were unable to progress them beyond the beginner exercises. Modalities were also included to reduce this client's pain and assist with muscle function. She received ultrasound at 1.0 to 1.2 W/cm 2 at 1 Hz to the pelvic fl oor muscles followed by massage and trigger point releases, 23 both externally and internally via the vagina. Massage was not applied rectally as it was still too painful. She received massage and myofascial techniques of skin rolling and releases to the abdomen. 25, 26 These treatments were provided for 3 consecutive sessions during her early sessions and occasionally in subsequent visits as needed for pain. She was also issued a sacroiliac belt and instructed to wear it at the level of the symphysis pubis during exercise, walking, and housework. This was intended to stabilize the symphysis pubis and decrease pain and muscle tension. 27 , 28 Although she reported that it did help decrease pain, she rarely wore it.
OUTCOME
This client attended 15 sessions over 7 months. The recommended frequency was weekly. She experienced frequent setbacks and was inconsistent with her home program and home management. The client was unable to continue with physical therapy beyond these 7 months, although it was strongly recommended.
Although inconsistent in frequency, the client reported walking 30 minutes most days, often in the pool. She reported less pain when she walked. She wore the sacro-iliac joint (SIJ) belt infrequently, generally during housework. She reported inconsistent compliance with her leg-stretching program, although she stated that the stretching did feel good and decreased her pain. The client reported that her pain level decreased but fl uctuated with changes in her pain medications, anxiety, and activity. The sharp stabbing pain was gone by her eighth treatment but the menstrual type cramps remained. Overall, her pain ranged from 0/10 to 4/10 by discharge, not quite meeting the long-term goal of 3/10. On her fi fth visit, she reported only 20 minutes in the bathroom, meeting the goal of no more than 30 minutes, and having a bowel movement without the use of an enema 3 to 4 days a week. She progressed in decreasing the amount of stimulant in the enema and upon discharge she was using warm water enemas only, 1 to 3 times a week, not quite meeting but good progress toward her long-term goal of no enemas. Biofeedback showed progressive relaxation and improved resting tone, quicker decruitment, and decreased paradoxical
The client was educated in applying daily abdominal massage to assist with movement of stool through the intestinal tract. 23 This involved pressing a fi st over the ascending colon, starting in the lower right abdomen, and rotating or rolling the fi st in small circles while traveling up the right side of the body, across the abdomen below the rib cage, the transverse colon, and then down the left side of the body, the descending colon. This process was to be completed 10 times every morning. This was encouraged as a lifelong management strategy, although frequency of applying it was expected to decrease to twice a week as her symptoms allowed.
Biofeedback training of the pelvic fl oor muscles, primarily for relaxation but also for coordination with the abdominal muscles, was instituted. An SRS Orion Platinum Multi-Modality Biofeedback machine was used with a Sense Rx anal sensor as well as surface electrodes placed over the external oblique muscles. Her program consisted of 2 sets of 2-second levator ani isolated contractions, 3 sets of 10-second levator ani isolated contractions, 3 sets of 10-second adductor-assisted levator ani contractions, and 3 sets of 10-second obturator-assisted levator ani contractions, all done in a sitting position. Biofeedback was initiated on her third visit and repeated at the majority of her sessions. The client had obtained a home biofeedback unit a few years prior but had misplaced it, so biofeedback was done only in the clinic.
This client's central pain, affective and psychiatric, was considered a barrier to functional improvement. Therefore, the plan of care included recommendations on pain-coping strategies. The effects her anxiety and fear had on her pain were discussed openly and she was encouraged to practice her relaxation exercises when she began to feel pain or in circumstances when she would commonly experience pain. She was encouraged to remind herself that she could control how she responded to the pain. She was also encouraged to seek counseling. Aerobic exercise has been shown to assist with pain management, so she was again encouraged to swim or walk on a regular basis. 8 , 24 The client's mechanical pain was managed with conventional therapy interventions ( Table ) . Given the chronic nature, stability and mild irritability of this source of her pain, interventions could be moderately aggressive to have a greater impact and with minimal fl are-up of her symptoms expected. In addition to previously mentioned pain interventions, she was instructed in a stretching program for her legs and low back, with focus on hamstrings, gastrocnemius, hip extensors, hip rotators, and hip adductors. She was educated in some beginner abdominal exercises, including heel slides, straight leg raise, and bridges, while at the same time bracing her pelvis with a and smaller, thin stools. 21 This client had all of these concomitant problems.
The client's primary problem was determined to be outlet dysfunction constipation but also with probable slow transit. The fact that she did not have a defi nite diagnosis of slow transit versus outlet dysfunction did not affect treatment. Although the majority of the interventions were directed at the outlet dysfunction, the interventions have also been shown to assist with slow transit. The development of a regular bowel routine would likely assist with the transit of stool. The initial medical treatment recommended for both types is education in diet, exercise, and fi ber supplementation. 12 The primary therapeutic intervention recommended is surface EMG biofeedback. 6 It has been shown to improve symptoms of both slow transit and obstructive defecation. A review by Andromanakos et al 6 stated that biofeedback is considered a safe modality and is the most specifi c modality for pelvic fl oor dysfunction. Objective and subjective parameters are improved in 60% to 80% of those receiving biofeedback training. These parameters include increased frequency of bowel movements, decreased laxative use, and decreased complaints of bloating. A study by Wang et al 29 demonstrated that biofeedback was effective in 50% of those with slow transit constipation and 82% of those with paradoxical contraction of the puborectalis. Emmanuel et al 30 reported improvement in 50% to 63% of people with either slow transit or outlet obstruction constipation. Chiotakakou-Faliakou et al 10 also reported effectiveness with both types of constipation. Biofeedback has been shown to improve function and coordination of abdominal, rectal, and anal sphincter muscles as well as improve rectal sensory perception. 6 Improvements of less straining, more frequent bowel movements, decreased perineal pain, and discomfort have been shown to be maintained over at least a 2-year period. 31 Biofeedback training should focus on relaxation of the pelvic fl oor muscles as well as their coordination with the abdominals during simulated defecation. 10 Biofeedback can be administered via surface EMG, using an anal sensor, or by balloon expulsion biofeedback training. 32 Abdulhakim et al 32 stated that either technique is effective and a study by Bleijenberg and Kuijpers 33 suggested that surface EMG was more effective than balloon expulsion. Bleijenberg and Kuijpers's study also showed a decrease in the intensity and duration of abdominal pain with surface EMG that was not observed with the balloon feedback technique. Pursuing balloon expulsion training was considered unnecessary.
Some interventions were directed at slow transit constipation. A study by Oettlel 23 demonstrated that moderate aerobic exercise dramatically accelerated contraction of the puborectalis. Her net Valsalva reading decreased to 2.11 μV from 5.58 μV , essentially meeting the goal of no more than a 2 μV change from baseline. Her baseline resting tone decreased to 1.25 μV ± 0.1 μV from 2.23 μV ± 0.6 μV . She achieved complete decruitment within 1 to 2 seconds, decreased from 3 to 7 seconds, meeting the goal of complete decruitment in 2 seconds. The client gradually resumed activities with her grandchildren and her animals, but no change by discharge in running her daycare. Sexual relations were unchanged though, per the client's report, this was related to marital stress and her general emotional state rather than physical pain. Progress toward the long-term goal of pain-free sexual intercourse was unknown. No data is available regarding the client's mental or emotional well-being or quality of life as she did not complete the outcome questionnaires.
DISCUSSION
This case report discusses the multiple issues present in a client with severe, chronic constipation. Though not diagnosed with one or the other, this client presented with symptoms of both slow transit constipation and outlet dysfunction constipation. The primary symptoms of slow transit constipation are abdominal pain and bloating with a decreased sense of urge. 1 This client reported all of these symptoms. This type of constipation can be attributed to IBS, poor diet, decreased fl uid intake, and decreased mobility. This client had all of these to some degree. The primary symptom of outlet dysfunction constipation is incomplete emptying. 1 , 7 This was the primary functional problem experienced by this client. This form of constipation can by attributed to neurological, musculoskeletal, or mechanical causes such as anal stenosis, cancer, or rectocele. 1 Mechanical causes had been surgically corrected in this client. Musculoskeletal disorders commonly arise from trauma, such as surgery, sexual assault, childbirth, or accidents. This client had a history of trauma from sexual assault, possibly the vacuum extraction of her last child and from her multiple surgeries. The delivery of her child may very well have initiated her problem. Pain and trauma from the delivery may have resulted in muscle spasms and the paradoxical contraction of the puborectalis, causing diffi culty expelling stool and the development of a chronic pain-spasm-pain cycle. The trauma of her multiple surgeries could have contributed to this cycle. This pattern resulted in physical changes as well as a psychological dependency on the enemas. Her pain was considered at least partially centralized with a strong affective component. People with outlet dysfunction constipation are more likely to have bladder dysfunction, dyspareunia, rectal and pelvic pain, events could be associated with increased pain perception and anxiety. This client had been diagnosed with an anxiety disorder and posttraumatic stress disorder. Her anxiety over decreasing her pain medications and fear when she had new pain and bleeding greatly set her back. Aside from discontinuing her exercises and resorting to enemas more quickly, the overall tension in her pelvic fl oor muscles increased, exacerbating her condition. She likely had central sensitization of her pain. Central sensitization is a chronic pain resulting from the brain developing a memory of the pain even though the noxious stimulus is no longer present. 20 When the same stimulus is received from an aggravation of the original pain, the brain responds more quickly. Her physical and emotional reactions to her pain were thus greater than would normally be expected.
The client's multiple system complaints may be explained by viscero-viscero hyperalgesia and visceromuscular refl exes. 22 , 35 Viscero-visero hyperalgesia is the process of one visceral problem contributing to another by the convergence of afferent nerves within the spinal cord. Overstimulation of nerves from one dysfunctional organ, such as the bladder, can result in stimulation and dysfunction of another, such as the bowel. An example is someone with both IBS and urgency/frequency syndrome. The viscero-muscular refl ex is similar in that overstimulation of an organ can cause stimulation of the muscles of the pelvic fl oor and vice versa. An example is worsened urinary urgency and frequency due to overtense pelvic fl oor muscles. Interventions can, therefore, be directed at relaxing and calming the muscles and result in decreased visceral symptoms. In this client's case, walking, stretching, manual therapy, and relaxation training did decrease her abdominal symptoms and decreased her dependence on the enemas.
This case demonstrates the complexity that can be present with pelvic fl oor dysfunction. Psychological issues, visceral problems, musculoskeletal issues, and pelvic fl oor muscle dysfunction are all interrelated and this client had components of all of these issues. This case also demonstrated the diffi culty presented in diagnosing as well as treating this type of condition. Extensive testing and visits to multiple specialists are often required, causing a long delay between onset and treatment. Many clients report that they are treated as if they were addicted to pain pills and doctor shopping. Although there is no way to determine the exact initiating cause of this client's problem, it could be related to the vacuum delivery of her child. An article by Ali and Norwitz 36 states that the incidence of complications to the mother, consisting of soft tissue trauma and subsequent pain, urinary and fecal incontinence, is as high as 36%, although there was no mention of increased risk of symphysis pubis separation.
transit time. A study by Koffl er and colleagues 34 demonstrated that strength training accelerated gut transit in middle-aged and older men. Many clients have weak abdominal muscles and an impaired coordination between abdominal and pelvic fl oor muscles. 6 , 10 Therefore, education in core stability exercises and aerobic exercise in the nature of a walking program was provided to assist with the symptoms related to slow transit. She was taught abdominal massage as described by Harrington and Haskvitz. 8 This is a safe modality to assist with transit that can be done independently on a daily basis Treating musculoskeletal dysfunctions that are thought to contribute to pelvic fl oor dysfunction is crucial to allow relaxation and healing of the pelvic fl oor. This client's decreased fl exibility, poor core stability, symphysis pubis dysfunction, and deconditioning were all considered to be contributing to her problem. Her walking program and stretching program did decrease her pain and increase the ease of bowel movements. Normal symphysis pubis function is necessary for normal pelvic fl oor function. 27 A sacro-iliac belt was used in conjunction with abdominal strengthening to provide stability and decrease pain. The client stated that the belt did help minimize pain when she was active.
A study by Wang et al 29 demonstrated that people with idiopathic constipation have a higher incidence of psychological issues, such as depression and anxiety. He suggested that psychological factors might infl uence gut function. His study also demonstrated a decrease in these psychological factors after biofeedback training. A study by Chiotakakou-Faliakou et al 10 indicated that individuals with concomitant psychological issues are also likely to fail treatment, although this was not statistically signifi cant. This client has a history of anxiety disorder and posttraumatic stress disorder following her sexual assault. She was being weaned off pain medication by her doctor during this time, which caused her to express fear and anxiety and caused some regression in her ability to manage her bowel program and home management strategies. Once she found a new pain physician who stated he would not decrease her pain medication, she became much calmer and was able to resume. She was reporting marital and fi nancial stressors as well and actually took a 3-week break from therapy to address these issues.
As a cause or result of the constipation, the client was experiencing pain that affected her function. She had abdominal pain, symphysis pubis pain, pain with intercourse, and low back pain. Though originating from mechanical causes, a signifi cant part of her pain had become centralized, both affective and psychiatric. The use of the vacuum extractor was traumatic for this patient. She also has a history of sexual assault. Both This client's progress was generally slow and intermittent with many setbacks. Her attendance was intermittent with an average of 2 visits per month. She experienced numerous migraines that prevented her attendance. She also had an increase in abdominal pain and rectal bleeding 4 months into her treatment that was later determined to be adhesions. However, the physical and emotional response to this caused regression. This type of setback was partially to be expected given the severity and longevity of her symptoms as well as her concomitant medical issues and the psychological issues involved. Her inconsistent attendance and follow-through with recommendations did slow her progress. A portion of each therapy session was directed at reviewing her status, discussing and calming her anxiety and fear, and education. The focus was then on the biofeedback training and relaxation training and less time on general core strengthening, conditioning, and manual therapy to the pelvic fl oor. Her physical therapy program is not complete. She needs continued education, training, and guidance. Given the psychological issues involved, her therapy should not be stopped abruptly. The plan is to resume when she has insurance coverage.
CONCLUSIONS
Constipation is quite prevalent in our society. Sometimes it is easily managed by diet and exercise, but this may not be enough if a person has pelvic fl oor dyssynergia. Although some cases are straightforward, this case illustrates the complexity that can be present. The medical and psychosocial history and complexity of this client limit the ability to extrapolate interventions and outcomes to a general population. As there are so many possible contributing factors and combinations of factors, controlled studies for treating this problem would be diffi cult at best. With the possible complexity, a multitude of interventions may be appropriate. Physical therapists and other health care professionals need to be aware of other medical and psychological issues that are frequently involved and make recommendations and referrals appropriately. As physical therapists, we are trained to examine and treat muscle dysfunction. We must determine contributing factors to the muscle dysfunction and provide interventions to mitigate those factors. This client would have likely benefi ted from more extensive and aggressive orthopedic interventions. Unfortunately, providing all interventions given limitations in training and experience, scheduling and insurance coverage can be diffi cult.
Training in pelvic fl oor rehabilitation is benefi cial for a successful outcome. Understanding the potential musculoskeletal components of pelvic fl oor muscle and organ function leads to quicker and better resolution of
